Oates ee > ety ie Shiai 
, ; J 


a a ~ 
a ee ee ; a 


ine 


re 
ion Li 
tions : 


ich 


} 
q 


i 
. UNIVERSITY | 
TLL. LIBRARY 


at 


Calcul 


' 
\ ' 
~ 
' 
. 


ransmiss 


aylor 


T 


KS KS )SCUNIVERSITY OF ILLINOIS 
IIS LIBRARY 
OR ROD 

We * + 


BOOK CLASS VOLUME 


NM } No aN Al i\ > 
SS} | | 3 i= | 
=e fe — Hie 
‘H) SVil/ ae 
iN 44 
MSs Ail ff 


Ne \ DOA eee 


2 Hf} | 2 = CAA a = as} [F — = = =i = lt f= SS | //2 = Tie = // 
/ = r = = - A A / Na, Hf // Koo 1/7 Si Wo A \ AN Wa 
} $ = I : (SS YA K“\\WAN j Vy |\\\ YAM VF Nf WA Wf | 
fh SS af], SS ie S| => 
a — I ie =a Si //2 SS 1/7 
~i// < " i, VSal/// 
th > Vi/ dik ~ VA HN OM ii 
HIN \ HAW j His s 
i= = = = i 
- ~ Ts 


ae 


y ~ K Hi LA} ~ X 
~ Wi AN “> HIE AIAN i} q \ | 
\ JENN Hie j ~\\ | 
: = J} > he : = |// 
RSS 7 jE A 
= = } —/ | | —J tif [7 = ot er = fj = 
Sj | /(F= = AN i | y Wi, TS lii/ ~ ji 
aati (7 SKA {i = AN ij Ko |i) \ JIK—.\Y AN 
i Mid i i} | St/7 See > ~ — Ait) 
=~ A) Ss 4 => Z z Af] | / = i = i iG 
= = || = Ti =) —J i — 1h) = l/-F a | Hie > ? ~A ig N — MS /--A  Y/ S/F =I) iv 
SS UZ SS AO EAI as | \ Uf AN WAIN AY AID WU IID. WV A A Hs Y) AE.K. \WY JA YANN. 
WH A , WZ a // HS W/ 9 i fh Ai) “Ys iO AAS AIS, AHS HIKSS 1 i i ii \* 
\ Ly HAYS : a )e | ~ Af as} aif} | cath} / i= ir a ' 
~ Yl iy ~ jis J, Hi it hs if = j PS : i { 
hi} i Ji lif | | 1 / Wi We A lf Vy = 
SS i/r = i he = AA IP SF / > | ASS // WAI); Si WY A SAW AS 
Ait WY Ans Mi, N\ ? Mo SS q YL AA. HN. AAW \\ ARi\\ SOY j We AN \ “jf f - AWN 
A F/| | aN07/]| ON AS Aix Ait H\ | Zif|\\ > J = Mi = 
i "Si “Si Se) = IP lie sf; . ! “i i} 


Mee ESN LL CN 
, IY AY, / S " ok * 
OW IY q 
WAY TI l/ x WANN * VB 


~ \\ DSN TIS WY A MK) HAS aN; MSV " igs y wanll// 
MN\V// WY \ KAN * V/A NY 


7, 
a /\s 


aie 
SKK S 


AA 
kK 


. VAY SV rf * 
WAN I 4 NS yy. iS 


KY IKQY- MVYILV IV 

iw IN iy NT i, iS Vy A = i, CV// S G 

VOU NGIND SS iG, \ S/ \ = iG; S i, wi 
Vee VANS ASS, INS AN 


ho 
+ vip | 
+ ¥ 
Sie SS Se 


K 
w 

SG 

Zi Sk 
ik 
oo 
Kk 


Ke 

¥ 

ok 
Kc 

¥ 


WZ, 
aK eR Se Se: 


_ 
Pike 
+k 


” 


S He 


* 
= aK = 


~ LL ALIS i = 
>) a. fi Sy) / SS] / 
/ Vs Ji. i, 

—=SS S\ A, LSS (ALS AILS 

> / / = oe, KS /7 — 

“SS i Ui \ ih ff y 
S . S Sk KA] AMMA ALK 

AYN 5 1 


Be 


ii 


} 
— 


ma} F\ SY 
— eK 
f UY AA 


/, . Afi 
=i YF Se 
t if 
ii 


<7 


<< 
A'S 
= (ar 


LD.BRNE SN GVG SG 
LAND G.NGO 
Wy NY 


= 
S 
ee ane 


INS eg 


Digitized by the Internet Archive 
in 2013 


http://archive.org/details/transmissionlineOOtay!| 


TRANOPHOOIGONM LINE. 
Cai wuULA TIONS 


| — Yon 


JOHN O. TAYLOR ane BURTON FRENCH. 


Mette: SD 


meee OEGREL OF BACHELOR OF SCIENCE 
PeeeeeCTRICAL ENGINEERING. 


i oe c= 


fee OF ENGINEERING OF THE 
OMIivEmolry OF ILLINOIS. 


rReESENT ED JUNE, 1904. 


ji e 
4 a 
PORE! Dvir 
“th 
iy 
et 


; i 
wore, ne a 
Ag ' i. Ja bi MS 7 ies Vy 


Po. .UNECORRS OPM OF PELLINOIS 


OQ Hitt see BY, F904 190 


~ 


THIS IS TO CERTIFY THAT THE THESIS PREPARED UNDER MY SUPERVISION BY 


wu 


ae 6 


Ty 

a 
5 "? 
vcs 


HEAD OF DEPARTMENT oF.,, Blectrical Engineering. 


Sa, Rika ok!) ge 66168 


BURTON FRENCH. .and.. JOHN ORDO. TAYLOR ccm 


('TLED ooo RANSMISSION. LINE... AE TOMS on eee 


oa fe 


SOygyvia SIE, HOT WE ga Tg TUT 4 Pata afer LAD TE? ee SR | argste £4, 


i ak | a a 
_ : q s ” ; 
eA fo eye tate 


1 


wherein 


als 


(a vow oe eM eee) GAGES flea y ant PAnT HTH GT IEEE 


a 


; AT CNSR Wt nis SE wee 


ETA D0 Gf 0 “Geil Oise Gee ane 
7 ¥ ’ iQ. a 


. 
os vitae tei iiaigung, - -o9hsteg le me pkeinge th wed 


evuly ie ; a b Py sy 
nil Rene a Ea a * 
+a Dagestan. ene 10 teen ianite 4odaa 


‘ba nd ihe Dak ae 4 WJ ve, Aé ae i. 


INTRODUCTION 

Ore ro he . ae sad 
davis Ui onuthads off onolumg oll mee- 
aang coleulotiowe ee i CUM ALIN - 
mg Odtrmeling curinits ow Gromames - 
spn Livia. Sowmutar fr Mu capautiy 
Ren bm 
pam cng qamarvatian orttage and kre drool 
fou a eg 
Onrd wroluetamer , rrdplyang, 0 quinn cotkt- 
“age BA Ok Ge RECN. onc, fow 
Join dibwered sou komt of quem rvart- 
amt amd wductome by a gener okon 
of. quinn cettage , ore drrmyed . role of 
wnt pou Wht Iourr dibumrd Ko ar -— 
MR yo gemtnotn 


AO ile PORE 208 an Hip ee te 


7 


a ae ee 


o> Livy. +5R4 5 eu tnee. ey 
Pave Fe oad rou eed 2 ath 


ees) Vth wet Pn nasitngl Bonk 
ad hws theyosa! yo : es bane» a Jetihe 
090A in cseilba-tiow ta) 
r esenrs ee eee bee tines Bs 


lt 3d Sie nieve ; nes icv ee 


. = . G 
, be Pa, al, B42 : ? c= Tee, aT 


= 


+ renal ' eta tanh of. 7 -. ny 
i Ap A ey , 4 | rr 


Gf queen ovetkage, abate, ond wolul 
of rane omgte of micmn circuit fob 
Cnn on nator enovnt ™@ & amnui- 
KOM, urns om nLEr net, nt Com- 
ronda ond yrnotr voltage Lung quum, 
ont Proud. OCUprorrmok and trad fer - 


somatar fr the ovottage amd curnumk ok omy 


re of darted 


Cor actay ann dv ee aan ORL Aevelolre dy. 


Pago ALA PE fA AS DA wee 
; ; ; 


h 


Pe) a i rod 


s = 
g 
‘ fi, Jeera 
b. : 
a4 
a , ee ee 
i 1 


a“ 


GURRENT CONSIDERED AS THE 
CRUSE RATHER THAN THE EFFECT 
OF ELECTROMOTIVEFORCE. 


on. Gnia ararrodlig and, Nrotrodds prof 
oy, BAA OL, Wham a whole erouk w emud- 
-grrd talaamn ana the canner oy wonnuw > ne farnula. 
= os 
VR + (wl = by 


whe Rim nriekomu,b w mductomn) C, capauty, 
mr rnin; amd Evo Uulemotuehore, Cetin - 
combine fr te Ke comm cmt 1 ko Pour Une 
rumntam ce R, &grola TR wn prone agate de. tem 
Wawse 1 to Fhe Urrowage ewe een Lrg prak, 
Ohrad of IT amd Us come Lite blour 
vrs amd out of c, quod FE tina 1. 


ri 


Brot, 


ae eee eon. B.D afte the 


fe y v 7 ub ren Ley Oe thsi 
~~ » PAP ia hea hes i a an 
H#raFj ne d 


= i ' are 


\ \\ \ 
Te : teva reed 
| . 4 a : m 
z . 7) ‘iv ee oes ¢ U ‘3 1h 7 
; Pa : jim ra nw MmARAD fe 
; tru R? By we 
€ q ~ ’ J sh, 
if 
j , z . 4 
® 5 “a7 A ~s 7 ¢ ‘ | ‘ ,y fr, 
a5 J ? af 9 . wee oF $552 4 
= A” tse ts ke “a pid taeda on 
nt 
: 7 ' e an J Ja LA rf). Assisi bras = noah “a7 
‘y ea aT == 
ai? ‘ VG. ae “pd . Ri een) 4. Bhd) a fi. >» 
if I 7] . oo i , ' 7 
bonged "dh te a oe ee 
a oe ee ——— 
P - re > 
pas a A Mlaon 9 Vihl gaNEm a por ie 
Bewengh ahlv gy GT. Gar erin od us oe cok 


— _ $82, >> 


Cnourk wn Us carr hemg, cbuydid, unto 
The Woo parton, me amd ncwwnr. Conndur 
Uy wut aa Uke coma of 2.om fi, IRE, 
mn pore with 1, va the 2. om. fb. Comard. bay 
Cnn 1 PRourmg, Uniigh nerratioamer R 


lurk = tom. f., oe odd of 3 Canara dey conriml 


z 
\ flown, Urough mdurtomea b, amdaatmf, 
ZF bund 1, cComed by Carnank 1, flevrwngy 
Udreugh ©. 

Sf the voltage, writ amd phase angh 
of Une RLU Uruk ond Bu corrtonts R 
Om x of Some, utr ee(we-2.), ant Jamon, 
he qevrvoter coxttage com bt Frome d ly 
addmg, Ke nreir covittoge, the orottage coua- 
Ad Ny Une arcmin cuwvumi flourmg ove | 
Uhe Mme. She Lttal 2. on f. m oy, 
Conk w agp ok a Toe ae of Une tom, f, 


DIY. OA ha 72 ODMR = ammah V RAE | Wu cndiovme. | 


: 


i 


; i ne i 7 ’ 44 to A ; Saud ohh . 


‘ * 
i hye) La’ ab i AD, tod ees oy fopre 
1 il A j / 


r " i > te thee Sep, | . wih). 


. avin § dial bade akira is 


wha oi 
- 
‘¢@ 4 7 


a on 


ae 
= 


7 


ou, a aneth — 


2 Me 7 ye s 4 r i: 


| no Kaen 
Ye TRI ra eA Ce Ta 
ear ig wil shotaresa) ll 


shy A a gel MA oe Lo AbnJ Aden 


DA hed eee meee be va! * | Uarnndilia 


aod ditodys ba ) ae ei sats 


DT ate ‘ wat \ - iva, "¢ er DB ry Oe ee 


i: dé. 4 } ral} bi ; he» a? 7 g red ) ve ss Ds 
AAS tat fa fi eotal ocd ’ - te A i 
- e 7 oe, we I hoy Aha hes rh Beesdy 


‘ 


i) bt Adamson sa phe Pe al Pll ‘ 


a a es I, orl Le 7 Rees 
m A : Re : — i — : 
met 4 & ee ora oF nee 3 
> , 


LT Recomm annolhln . mM the carr of; oem 


On WA VRB x ~ 2  Opectke | MiG. 


foe CURA TOM OF CRARPACITY. 


Gor  cakeurlateng, the capresty of a Line, 
Un UM dutina ort Brand Suorged wth 
Laprok amd opporite quramtilua of teotae 
The emoduclna colusrtoia. Ihe cahoc- 
Say, ve Uke rolur of the qpromisy on one 
of the Umductina dudid by the stint 
Lol Ob Fen Deore Dhow . 

Jo colertotr the caopanty Ldtwrum 
Gos cm ductorva of drrktamee a Prowe 
LOT othu ama ofy PLOW Y. 


fete 6 ete > 

Sek ae 
©) ’ © 
-Q +Q 


HD AAI DD 8 sal eee a, APOMP 


y a Dalkey 2 T + pba - 5a 


7 wy; wear ae 70 A ; aif je $3 ‘i eee 
. > id GAD 40 HoKT A 
Py | <= - 
ae] : ¢ io WaT Jes sce . 
. ; = 
% meus — vs 40 A At. of. i yank a rps Ams kag ' LD ' 
i ee oe a A c red I ight 
© » 
| Lat 0 , att p? - 
; 
art pl Py na ie Sta phaal praneinoy ‘ » . tot Jade 
| oe elude in Tope alo ae 
| lebanon (gbne) akg 
;, v° Por 
'T a on gate eh perplyav 
7 . You 


(1 ~ bo ge oe Maly of Ors wee nm ° (Sapo AD” f hda 
a siti 04¢ 14> De aako & 

yO . (33 Pye x Q 
; ed A, 1D AOE? cee Ade hin ewrtabed diy 8 Vadg 
Lett tond tae ASA tot Me petry ond Fe 
cv tankod gt! serendes : ‘e 

cy: ts 
os | | 2 pe i> rE 

i 


ig ey ge abe arian’ AOD 


: } y oe mee) ol ae . Py 
rl. ry; 
.. ee” any 


+Q omd — A ums rvofckhwody, poy wre 

Lamgihe I Sram darren Fre *irrtro hy 
a chonge om o Cen Lr of Un fuvrke Aw gth 
arons vad, ora the anitonmer fy Uh 
Udder the Fret gyri ow ao wok um. 


Ie = +> ) 


= [a logx — Q log (a - ~) . 


= Qlog(d-r) - QLogr - Qlogt + Qlog(a-¥). 
ae Q log (¢ == | 
OL Ate hae omnbhead Liar wa arr 
Arm Comlonedl urth do Ube potimtrol 
E> 2Qlog + 


es 
PAM Q=CE EPC Log Siw 2V04(& cL) 


, ‘us ids Lets arpa neiichadl ee oe 


: a ee ee ee cerns F acs ost 


| J pty SO bipaiterob ers 


ds ral j \ ped ary. Jo. Fain wee 


. . v2 , ' 5 De 
~ ha AAS eT 4 « J TR nd ~ TP. iva & : perks i 
np aahan 4 ay eH: 
‘ rv ‘ 7 > ’ ‘ A ys Tv ew 
‘ ; “7 vee J . a7 With ial out ‘7 | r por Db ¢ 
: : ; 
e P.) 4 5 ott af T wih, fi i/v vr) DS\y ft. Ad ws - A ern 4% wt 
. ‘ i ‘ 
| oi iii ce -oT edbuslnclll 
; a ee 
‘ 
FPO ie 
: 7 ee) a-2 ¥ x \ 
* - : 
v* hex. .% ” > 
\( x= dpe J 7) xegal =) = 
' = 
: a o/ oO’? % - ol @ ~ ¥ Fe » J <> fy ~ de) Pp: } > 
a Set teT PLPC? es , Ateilt é 
| is + r pol ©. .> 
y } 7 
: ae o 
| es ; a 
‘tee | ALA: be S| t-apalld, qe Arbre dcas IF ‘ehAtoaen & 
‘ . x = 7 ort 

; ; 


trotte dined Jo Ade denn dabr nie 
fxd saury eh t qprerted wn 

ra] . 

2 po ee | 


re hess : and Pennens = pastas BP ie! 


_ ‘nf an re 


Wau cojpacty, baton ont Mee Lond oO kiwe 
“tuten Un vrnis Sa 

Bow the cone of o thr phone be we 
Va Fount Any, Dphrwmenk hot te cab- 
rocty va Mrtid Bay condumana um 
BE ssot hac. mn akon Inetuoum Us Lore wmilrad 
Of drag UM On UMreded arta Le - 


at 
} 


Ba rene: OF \WeUCTANCE 
The wrdiclamer of, Ws pronothk waar 
Al é 


y 


B 


sti 
Ofebitr: prorat ~ Aan abe Deer eet 
tt Huly “ . seat cone fo soa 


of. ited ne Sires anid pa rd 25s 
i) 


Js a | | 
ree y ere? hd nie peak 7, 4 bl ag ARIAT out a 
[mus . ; . 
Pa gw tt L, “FE iw JarxoR , oR Ta “St 7? AR 
iw»! ti 44 - 4 isd. IMHO a cut. ee oe ru 
wih ov aired aly wa wa _— cm te KL. « 
| spe pu el 
é.\4 fa a oy | te ab , t. rm “ae i? Se Ay in* 03) ae 
¥ J ' . 


‘ a7 rH fask 2 ae +) Da oaks iv , 


i. Perey fe De a a 


1. aH tar? 2) pk. Fae A pact 


wt Ud onnmAo sae gba ‘On. ctokambobt a 


in wbhles 


apes 1 ae « BLP An vox a ah, 


bo 
| 
T= annmt Plourma 
= dintomen Riou wore 
Mand uv 2 perrmncoblity of mun dung. onuduumg 
J fur rem grr of, Wu Magner, Fash He a 
oe dirlamer a, Prom emtir of A, dur Ur | 


ret u N A U ae ea 


mduclkim of hal pent vw Ba: 

Ve umnavdir a apauw wr bey Corer 
ALomes Aurpumdretorn tr Ube arta off the 
Um durtina and ofp wut duilomu rave. 
Within thin rahbace a a antomea a, 
rom, a amet of Rime of fren, 

Bada-dNg: 2s 
UALL ona a oan ao nadreoal width da 

Nia a OSes 
WA he Utol cuarnbr off Lunes off fru pane- 
ng Ren Uns Alona, from nerfoce a andl 


Umine of A. 


d I “ a J fu 


Swrtilesk 4 iy a a ate ane 


. PP e ils eo os ee inde the 


eR sro f rie h ABN Ra he ad ockpnagit ‘ae 
Ka A BLIP OOP ankle, i en he oc she 


J 
J 
wait i> ye ru eee Ue were sk ee oe oe 
. JS = 
ee we Pe af + pam rw ORT. welt « at Pipa + 
ee 4 . a reed. DA oad ‘gov 1 edhe 
Sot tgitit CU ee Ye 
& = , © oA Xs) AS « 8. = va" 
yay a 
? iy > i 7. y ¢ ° ¥ 
oh ay Ls 
‘ f f ¥. ‘= - ~ 4 ig 
| eal Diy he: Ap nag Herel 


a Sn , “hw A Puy pk ows 


Attn iplinoel, Se xnalioaiin sn a oad ads 


BB’ 


tec AY Step = ae PTuUahow 


Or a pronk Wo urthum A omd ak a An kommer 
b Pra rts of A, Uns omognee ie Ue 
url Ror oa Cough Ue Bian OouM, 8. 
wnrcle of, Modus b wre emodamnrazrd at Lhe 
Uvn ramet Thr OVO G RTL ApH OK Whe 
hemt p of Uh wore Layer of crn - 
. J ye rum yh of Puld ot p va 
rrrrfr, 


2% woe. 21b 


at i — Try? Lee 
mib 
Omcd Bc ee 


b 
De ab: awW.= Se 


eS us 
Une wher wnumk IK mby VARA hak 
wrum a arch of nacuob. Ihe jro- 
“duck of the nt wth Un muti 


Of dans of pk cine KA bay Ye re 


~ 


' 
ae 


he 
 ' . Tim te att Me pa” 4 
] . é } . #7 Naar 


a be | py wean fn <fr Adoni f alll 
; bs na: tnngntdonael Spon 
bi oe ela rhe wnat, eh saat 


vo Re BBg. stlDeu dy y oki sia kt x avian 


7 


‘4 0 lb = | 
. pele al ay ate * Ps 
wt a . se 4 -. xe Whar. 7 +e 7 A ye 


" om ‘? it ta} rea? LAS * ® in om \ 


be au a de rae & writs ad 
‘dts Fay. 1p. 
‘ (ay * so Fe) S fan 


+ Oi ws ” 
FH Iav7eo7 GH; Gu’ TrIS¥7 ae Te 


: : vt & = f 
¥ ‘ Saf oS 1 Jee tel Se aerIic a7!“ Aare 


} 


' ; , gi s+ | 4 
F ' . ~ eS =~y)4 t 


Moral Par> wa dD fva ewe? |e 7.¥, awks a 


} | git Mes ti a) 
. Fs pho | Kish Raearinay Se Pey 
7 7 


pf ft «KE yt ooh ont ao \ 
"7 naa reraare Ly Pena hres Bae 1 
ee te Nhl anne 


e 2 
Gane ates [IEEE bat 
-Rt Cam log. = ip MS) 


a 


ORR te Okeke Uowllerthet olur aco 
no 

baw 7 Aa(Au logs Se 
Mier TONE anitduum ~~ an Ee 

Laat 2(AloqeS a) 

CURRENT VOLTAGE Sewers 


IN 
INDUCTIVE Swe OF NEGLIGIBLE CAPACITY 


, 
| ‘dy oe have =a 
] pba Bren e a 


| i dedi a ore pot 
ee ba 


; ; ] $ ae} Breas prnson G Fo 


, r 4 A i- | F | F 
tas ‘. a 4k ped Sha J soSppd 
te : ; , é 7 
| LAS wal) a ¥ OS PRD rt Berit Se 
; =, Fle: ' * 
yageen o Pim D Fars . ‘Sher eats en or vp gn } whe) 


} nh Jureey 


oe 


a4 n e. r- E wy * : e i 
c _ @ pu 4 ive “7,” L&E 
ss y ' 


“mre , ) ol» ae 4 + wee Ded emre anc atk 


od 


rated presage Bis Ay a 


ASC cj tid ns -) Fi 7 Teh” pilin Ay | dl 


~o ! 


pia ave ' . <, a oe Ma, Pin Py TH sia yer 


mela en DALE LF OLEIE POO ERAS PE ay 


Le | ORI A Ma lS Aa my ct ae mt 
AB oe 


ey : haa 0 Sg ore Ho sot | 


i peels s gone zi 


Pamakomer of; Ren UNE = R, 


\ 
Rarrkoamnm . ns " =uUrlL—-—: YX, 


“rc 


J Aram Une voltage OX The neten tnriunut w 
IVRF+ Xe = Ej omahimg tani wth 
fA. wettags on te Lae va IWR 2 omalumg 


mah = wrth es 


R 
E-E +e, -\(E, cose + E,cosa)+ (Ee sina +E, sna) 
AL wo OM On re WEN 


©=K an ak Eh Lecenin E.G: 


E-=-0o 4 E,=E, and & =-0:-90° 4. 2. af the Mime 
Omd ALCOR OAR mH AMMomee amok muthun 
Umtoma @ rsmatamce which w om rrprorrthe 
SS Si 8 aaer, Sneak arn 
Wwhin O8-«% Ww Oo 

oo a ae fy Meare y unruw wm Um- 


dude, thin Ann drop oo aluraya a fort - 


reek ina? “ ‘Biers * 90- © - <r Date See » ot Ba , 


: 
\ 


oer pa? on et a inne 0 ee Weel 


Ee ct Sees 


i” le 7 
ql ; an 


re, re ¢ wbhxags a Bo erpdd cineca _— | 


w.4 


7 ae 


Saruige grit ae 


rey 


i 
ae 


1p Thnadg aD RO Pupaihoany oe 


> 9 
allen 


iat * ; . 
he NE Re © epg thet fe POP 4 + So Fe << 


‘ a & s 
fete Gre 54 2499 vee PAS ‘ abs 9 cn A two? 


es ? = ' 
' ~ - | re Qh > oi 
"oe 


aLw “O ee i. att Sg ‘gp ja We ue ye 
S wit S™ 4 i Tre omyc 4 7 AM pide ar, Ie 
Yr , ad « Lb, - 


5 Soa whey aie os ~~ eee! 


Rigo re pra 2S!) net RA oe 


ys =a r-¥ PAL) a 


ee 4 ae © ae ¢ ie. 


ete A aA ed pint tals |. 200 , doe Zia 
eS =< oe | aa 
TVIN®? © ets Di Bid > ak BD. ww & 


> a ope yao ‘- rpm ginal lt ot 


“Te gpramtty Ot ve Aran for crake of a 
nrmalle aa urllk an Langan tham oe, tham fn. 
Whe cane whun «= 0. 
Sf Same ae fas, OI othe it, a 2 eee gee 
WE, Cea K +E, COS o)4(£,sinx +E, sine) 
tlam £7: E+E. + 2E,E, (cose cosnt SIN® SINK) 


Om d Cos(e-«)- = —— 
e ' 


On -—Z =r a, tyr, A the undiim Yor mo 
Ler of, cvotkage un dame. Thon cam he only 
Wem ¥, and, art of oprorke mgm, &. £. he 
neemronr be oo copacrty On Ud | 

Lie aneeumnr anewk Uw mMmm-mdauckir 
K=O Om de 

Ulu Mecowin) uriuuk contour what: 
tg , deme rey ot Oy doe meg olive . aoe 
Wury cans, 


—— 


a — as 


. 


i> t Q ; ?, a ie a: 
ro es cae 2 ve ere gun hte ae 
6 wkd Wotep rads supe ction . 
, | yi @ y 
4 | a ") . =a 
2 foyer ; je pree,3)e feuos a | 9 i» a wnspay 2 ‘ } 
Ni, yan >. NZ | 4a ’ ’ he cad) -< Apale 7 m 
; ee Ba Af ie whe phot Nac: 
= * (& 2025 <2” © fe ay 5) 
‘ . 
4 fgcoa 6 sy i+ 2 aa 
. - oD 
* 
vo LQe A : = = - 
an I 
- 
ae any “v Den 
awe: .- es 
_* 
| ¥ t af } } at | Foe y a A + 
Lg 
= </ —_— 


1 + a ons h 4S, ’ ur y’? os J ac ps r Av nmennaapa4 bral 


; 
i on 7 { narorodg pi ~ 4 kbhenia0 ) 


) pay ar f er pthat Snag” tbe. 2 ’ Le ae 


2 2p 


2 a - : ates a. 
ad Pa gs -—ee 14%, eae, ayas a 4 ¢/ - 


ita jso hab wtim at) Beas hay; Sepenten nit nba , 5 

SE un i Ri : 5S 
: ee, a i SPD « pA tine fh aA 

| ds y ah + v athy soe5 


(a4 al BAT ee orton ea 


ra 
= [A2E,E, (sine SINK + COS O cos«)| 7 Gg 


IM oy, Cane Bmx olror 


an fodloure 


Rox i rapnroerreV0K he Cornet | E, the reokt — 
3" COMA A Jags wnnevde L Jhowrng, Ugh 
Unrth 1 E, te attogs COMARA — CU 
“mq omgke & wrth. I. Tina SE Ware corn ALM 


of Ey Ondo , OB HSA, A r2 ee OE ae 


.* 7 a ” _ at ; 


; ti benon 6 anaea th Fe 2 ody el 
ee | a St onl ae 


a ee, ee 


lero (we ry es oo Sashes ‘hemss = 


pat Fpl aun kyo 2 ey | aati warp aa STa 


i j 7 - ae) ‘ ‘ “, 9 #> oO } San «Sgn ‘ he 
<4 AO i - $ - oe j ] 
. i ; , ! 7 re 7 6 » 


= & 
. ‘a “oat ae & 
ee 5 
> % ae 
4 * ea waz f xz o)ead 


be s 


—T eiatanen 415 aah Anhw 


8 


fedee Mido T. = ¥ rm ays » etcob nomial 


Ad ere NA Pere en ree +4 AD aperboe xo 


12 gpl” nei ieee alte tela 
=. MS ey Oe Kponrinsndet hav ’ 

: | i 1g MO ; 3 : 7 
ThA Hh Bey oske af reek L _ vikenee ¥ Ab Dpangs j one - 


=o) 


3 ats s nv p cart oy J ee ON g ase : ' 


4 


SP Umnpedamce of nceunmn anuak vo um — 
-prkomk but Whonrr om ge Mics the Jrouvk 
Pe nt. Moncks | dakitaried about o with 
E,>0¢ aa a noadma, Ane Ane-t-E,, 
dracube abet oF a wnreohl ofy PALA Ey 
“Learnt damy OR MD. Tam Lv anor =: OR- OD- 
=DA. Lok&sm K-60, BE: EXE, amd Ln drop-£, 
Ldn Lime dish =o, EOF =E, 


C ~K = 180°- <FBF' 


Wham - cos (9-8) > + Es Une dro Lo meg - 
aK on nro Lay direction of Aut dA, 
On Ahoum WN frqaanrs, 
voltage ot ama of Lone 
Lumg., om Une cont, Arnghr- 


“2A Tham oat genoa. 


ARID See awe tL fg Poy 
oe, 4 @- BAAR ee ee Dower ’ 4 . Mt) 
a : ; — 


@. 
oo 


i ; a < 
vs ‘ fia SIARMS | a3 pion ws, +p til 


is Orit vend Rs 1 ty 2 opel 


4 


| 5 a> 0. Kawako he 


vi 


’ 
SS 


p, | FAO . pera 
: 


wo i ; i ; tf : her F '® ay A) i 


iat ; 


or 


crated i) JAD > J ~ fo nad 


~<¢ 
a 


. «for B ira 404 (»~ @leoed areal 


Ae vos bo a youth on re reve Po) fe 


«1 ~— os. RAanpo Legal ona ey 


a me Freq 5X és pwn CRoak 


E'= Nites rE, ~—2 Ee igh tail «)| 
nile” +E) + 2E,E, Cos(0- «) 


ad 


POW ER IN RECEIVER CIRCUIT. 


Peron WNOUCTIVG. RE CEIVER. CIRCUIT. 


P=<E€,] cosa: (e-e,)1 


| S ( — ey sin*oe 1S cose) J 
| Ve s= UZ, siney — re cosol] 
Nem ener fan Sane of; que nevntamce 


ome Jrowor COW ee ore ko MO- 


OAT Uham own ere Lume, On COM 
de rem when aborr fornmala urutirnn 
Pray 12. Jr 
EES sinc 


NV neeas ie Ee a nam Wok fe ao Love of 


iv 


. 


4) 


«> 


+ 


que per damcr ree oe qm quvrokon. urn. 
E, omme poor wm Wamnwilked ko a mm- 


Jo far de the vais of; eunrnruwt for 


2d orn Bue heowng. Une tenrlowhs K,,R2 , 
fer youre, wih minpeck ToT, to 0 Ond rarvlboe 


frow I. 


AT 


Sm the 


Zz 
Ge 2ei-4+l hk, 


2IR=0 


eA Ze y 47 oO + Re) 
= i —-E% et a= - 
ae *ixvt + = 
Jarre atxt 42 me 


a4 r a= Me e 
=. ae bes =. 
Z 4X5 


oh Sle ia. P=EL Grakc 


Ei HE a EEE eeeOl—<)> &* 


E,= (eee * i cos (e-«) — Ee, cos(e-a) 


€» 


“a 


0 


Pf et ed + ef covt(o-@)-€, cos(o-a)]I cose 
-| WE*-1*2; sin*@-*) — 12 cosle~«) [I cosa 
wd frond ar atin, of I Pow whic Pus a 

OM OLY ©,X, A, dmg qa Lgnsake the 
hrrar Arn, olive of P WI rane to 1 to 0 amd 
Dae Lapr okie Krow 

ap 

Sar‘ \/e tee at a sin*(@ -%) —1LZcos(e- ~«) |i cosa] 


oo 3 
a ZE*T- 41°2'sin2(o- =) ie he er) CosKx:0 


oe p= | *z* 51n?(e-«) 


a PAZ osin*Leo-«) =fLL0C0O s(o-«) fe 12% s\n? (e-«) 
© -4e17* sin (e- x) + Ay 47 sine —&) = Al*Z* cos (e -«)) E ey er 
e-s) |. 
ee iy Aes be ane m*(e-«) = Anat cos (e- a) sin*(e ~ «) 


ay 1*] 42z* s\n*le-«) = 4Z*c0s5° (e-&) sint(o-s)|- Pe ay ze 


(2)... -. L*= 4 oin*(o-ay + 4 c0g*(e-4) sin'(o eye EZ eZ” 


4Z*\sin*(e -¢) + cos’ (e -x) sin (e-) 


—y- | z 4 ¢%" EZ 
4. Sint(o -a)+ 4+ cos (e- «) Sin*(o-ajE <a aS 


4 Z*[oin*(o-«) + costo -«) sin?(o -8)] 


es 


‘©, 


S neem Agprotia i) te ruo asm nok fron %= ©, 


J 
AMODAU"), PHN ww dthonea wim Lt az 5 


@ MASK 2arky obLoawned Fw Wn cone 
lth a Lime of commboawls ¥2. Ri, Yung 

roar om gee © AMmk & Qasr oT. orcttoge E, 
to thomannk Pour P vo nen Unruh of 
crorobte plans amgle &, 0 valut of & Sov 
whrik Tw a WU cam be few ch 
toy anyprrmmng 1 on & fumctio of & amd 
Lqprodimg bo Fuvok dus obuire with nuhect 


Te dre 0. 
Pp: lV a 1"Z sin*(e-«) — IZ cos(e —«) | CosK 
Be? inte aj AP IZ cosle-d , yz. os*(e-«) 


io = 
Leos & LocosK% 


L 
(E =i 2°) Tcosk = P-2zPircos« cos(e-%) 


= > 
1 = Ree x E cosx + APZ cosacose-#) + 
Z cose ZZ. G£OSG& 


Zl 
E~CLos 4+ Z2PZ C054 Cosle- 
Coe EO 5K 


ay eqgprroks ke o amd aolve far « 


oat : ww oT j ' a 


oa ~ i , 


= exe = —_ : 4 ad 
; 


fl Hach anand sow so! (W peitaangsateenrel 
Prastes bintinsaliply cama of 
hi By. iducdhs Segs b ary hg ed toi 
iY +> sf7. Aa i DPA Ad An oe a hos ew 3 7 es 2 
be vik. cpr A at ip, Oy sally MAR 
ct ret php uate FV y enn BD » Beaver sack 7) 
¢ ca ia cr se JEL Bod 
veo. VIVA OAK % 


 nattonrenh bins cl MIG Ra scks nahi 


- p , + Z 
é A,” "we Baty sé aA, a. | Un! 9 As FON dle 
uf : 


24 2 i ¢ a Rgty s 


) ry 's os ry + q 4 
° SM, a 
“> ~j : —_ 
. . mre = ome & 
ee ra Ae, bs ‘ i 
¢ . — = «t £ we : 
ra Yr > ut i ‘ >. t 4 A £8 J I¢ * -_ 
’ : o—~. 
=}. ; i ‘ es *} wae .te4 ‘ ad 
es oe 226) & ‘fi 
x oe — 


. j te oe me 
eo Los? hare 0 «6 ‘sgennp B x 
# aT 


-f., . i ——_a | 


Lona Srow 


Sor the cane of a th 
ny MH AUC amen, Atratomnes , Lradnage amd cat 
AUK Lach wpm bey: Darth ti ah Ak rea 
Lrarits to dani Parnrntar ty ct Mr tant 
oh the comply qruomttirs, Shin vo dome by 
YW. Atinwnuin, in din ur on Oltinmarrng. 
Sneak © Samoa. 

cn edumony Lint, of 100 Wnilic ov Aue in 
Aum gh | ee ee eatin (Kae eres An Gue- 
pag, es hargane aunruwk cw Lawt fo 
takn hint of Lime, 


Ay EC WAL © WH Cah a ty rer Ruwumt, 
Mes. Chuk annul Aran An of Am. 
At -Ectwydy 4 wwprdamie por tlrneut 


Sctoyve Zar Gc wx me be 
RQ. eI. = arene a ts |= (8 +h) 


7 a 2. 7 5 j 
Pi « * 7 ~ 4 : 7 | 
: i aD : i ibe 
ra ’ y ks: 


Ae Weaprr Se If to AILS havi aL fbr ators softer y £ 


; "i 


* b Ape Ay ~~ Bale cincdpmpanrem ; ART na ens 


iy 


| ss ; ' | a. « 
- fn thule yo we ter ee | ve > Nandi. 
vi 


. 
a eh. wpe ihe ey realy boaal % a ; “ 
Cael ' * bg » Ronee as % 7 p Shad may A = ad I ¢ 4 Abad s 
2 a as ; . Vis , 7 
4 \ e if ’ i . + 


; i he wie Pa Bey Lon 9 pee Fa TVA sites ‘ 
# . 


_ ay a ‘2 ots 


4 

. LN y 

Seonv®e ; A ; oer ¥ . -! 

Rt PE] SAN J ; . 
: < ; A 

@ 
' ‘ i . ’ "'’ ’ : “) ‘  ) Ord 

| . . 7’ Pie) - J P -¥ a i fi pre . 


| 
pee Pe ‘se - Wy 


= é : u f 
. p = (ase Lr. ‘ 
&- Dk a SO, I Rake a 1* 4 
. é os ’ : 


,? 


a 


+ : Bd 5 i- aa . a ‘ rat ral I fe + 


: TP. hes ; | 
wow - ~ (10 3]  )rAe rangle wasdg i.* 


se F ‘© twean Be to Go Ooh ion 


+ ‘2 


f° Rane oor Nenana r Me 
M8 RE 3 12%. ¥ ale 1 a 


wivl .f wee ae ty Ae a 
tr tas) Sree +o Ave oh) Ba pa a 

\ : a : = 

, . . Prt ey as 


Eis ON ele SER Mt pw eee 


L 
ah mr? 


s 
; : oo a 
aes, o> oe 


Uronraung- UE Lo Fo? Gea of EF tnefre om 
Cham ncuk Cha comp mumk Re vo do” ahrad of 
then So X, 160° ahead of 
On chum Un curt ks aretkage ok and of Love 
Se =a eS did Soy Corn Ee 


= ee, o.\.. 


ek Ck of phase omgde & 


ie Se 
A rc ' 


Poston Hee IVRen)e Oe Ke 


a ag tan ens ne WA T 


Wi Kae 
—| 5 . 4 - 
Er. on alana tan =a ee Uh TA. £ ww av 
oe 


head of T by Unar omgke 96 tote 
MRA. yu IRESTONTULS em OM Wan emer Lan eee ve 
Ton, 8 = 30°. Sokal cunmnsm ot qe aker 
Bee eA ek Conk ALE a cok - 
Ky une ) 

Af Ki thy wo Lange , him eunrtnk ot 
Qemunrokir ws raa Uno Af Bre wor oro capr- 


He ode ab om teh Rivawaslo sve aati iT 


A —s Krowvolthe eho > a St 


: ; 2 " , i 
; ” ’ | fi ; 
0 1 hgh eed As | rae 
, et ‘ ae : . 
= i 4 
re OF A] */ gts tS 
5 ¢ ’ 2 , x 7 hae 4 va i > tos od oy 
Y ty j 2 4 j 4 7] : 
| ‘ re} ) ‘ie Phe (Fe wh . 
4 , i ‘ ' Fe ) m% ’ Fe AX 
; Yen: ‘ : 
a ft vaabs or Li Lamy rald vwr 4 
© 
i %, ® i3 J ‘ P \* c ‘v . ig Pes Risa ¥ 
; ~ 
j a 4 } , ? St ‘) ‘ a - ay. 
. A lies at ae aga” its ies 4.43 b.3 oo 
7 ; '? a3 ) sw 


igs: « s Pyalapaer ae 


ai f SAW A) ~ 


ry > op had? Stab r a? Soe } a. 
| - RD, Aad Tse 


Tee + pees Php res Pedy | ie * gyFt i ny #F . 
| . ‘ : a ba ° , : iM AALS AS ErAA 


- vo 
7A re pad Soa ae 


: P< . At vee: La 


1 peep 
| Dia: > | .. a. e. “oar ¥" 
§ ; SAY ee Oe acu , Pe “ wht ike 4 2 9 ty 


v ' 


ut AAAS i : phd rik cap ign ae ied : 
“ 7 


Sahl anh > Daray) ace re OH AS | 
if Pid a 


“s ne i 
Mn hires f RE io: ah nagar 


7 


~ acrkag. un The Lime. 
Q on garrar oh TUsttot Baran ONAN. CANRMNK WwW 
: Lee? 


ol | es a ae =i : 
/¢ rik. & os Tah Rane) + Tesi tan ~ ioe 


Lot ky 
VO ee x + Vet insult) 


aren (R. + &,) aR ta) +¥ ee 


On WK of & Seve of Large Coady, wat 
Pro Lu pee Foockan. 


he cakeukRoke che qu voton oo am. A. Ka 
Asn OL ALCRMRN ortho ge a ik i& Crone 


Camporints T coxa dk, mn Irhroane untth © amd the 


VW 


aK The a. gs W 
Nie bs ees. + Peak, — te “E1|+ [Feo <,- Toman, +s a 
S Xue mya gaara cans. uw of a tham- | 
“Swurrm Lime An ora, Anntrbutrd col oc- 


, . ; a] ag iy th 
. = . . : ¢ ay ry ho 6 
. roa; } ‘ ee A rv pn s? Wiha won $i aD ok y © 


Csi 
2 
7 
. 


To a hig pat vrvitxraek , asied x 
ay % 


7 Ne ; QO AG a} , eur MAM Maral 6. AAD ew 


vt) 

| | ‘oes vi 

el ok> Pity A DAMES ext Judo) MTS, Ee 
‘id 


fs Ad o As oF ody : a S si Dd ayy <i f Lb 
: ¢ f 4 : ' ; it 


Rrra oF F% pad ‘A te Rs FAM Ap 0 Ap Ds we 


| a 4 ee at pf. th oe hl 
P | F » Ngee Sota dF p AL IADO IMU hark is 
j Sas? 
. tal 

pJ.. ale ede GAOT Cake AA pave | ) Saetiaataest TAA 


je 
-” 
. 1 


- 
- im Sina © a) owen sa: 5 ty bh» ahs ‘y xed) wohgda via 


hedama ah ain wma | 

wae ss ae 7 mun aro Ve aaron Kevistsry fe aa, P 
dane 260 oa apt Dogpile iter) ae 
* na) heanto 2 «be pe 1y pbadnodoae” “ph? ne 
oa Pans Pe xsl ony Lod dale + a 
ake fe" iB sna he 
jd Raiancye 24 Ahad » spillgg) Feed ones Baer! e 
A pi a ie mer ap 0! be sabpetanend 


7 . 


P j 

. ‘ 3 y . 

K45 
we yh ¥ 
ae - 
wet » 
Lak Bs oe VR he, iy 
| a. ; iy 
P ‘ 


~ Tay, nr dur amc wok Lrofruge 94 Aaa a 
aeama dam rbreum hak u line koa m 
~AicKamce amd copautiy derhoagse Lalero 
WRacw com mrtotes ond Ane Dunreck 10 - 
“Cope of 2k tricty vwko the on. Ite 
Arnage wvrumt vs rir octrmnoaR UT amd 
mm phase with The 2 om. f.. 

Sm Eman Aincrng, ans cant Ak rains 
VUE YY Do wre Ure embry grrant ty 
Mm mud To yrsarinnl 2.9 nuakiaves Adee 4g 

Y= Atantoamce ee 
Kz rcackam ce 
amuttped Co que deotnage vnwk pee 
R- . gsr arty oN ae wrk 2 
ee a Cop anty CAMA per 


20 


Ce i hy | Fg bh eee 
ph R aya hod 
9 : ms ae 


Mabie i > pa? 


) Mecsas ARP 


+> 
>» 
» 
4 
> 
=) 


a) hp A np Bay ee Aj) a ee as ? arlael ia } Pf diy 0 


,-4 f 

NID nd K Mo prides yf A pene ais | IVS Vs 
| : 

. 

“J t) dh 

=) 


3) hire : rei xd pio het oi truskieoenig ARA 


¥ BS pF RAO AALD Ag he see ; 
| 
porcsnd pe) ohiaies woe Frtarnuas a ree prvi a 


{ 
eo 


a 4 


i a arkho re al AWAD Ke deh ra hig tp he sa 


rbd pe aT # 
J [1] . a oF, (hatep hed i a 
i eae wan alt satel MA etoa Avs ale va PF oad wee: 


- a 


] AA? at a pene ae i" 


1 aa rz) « es Ae ap bd Mt a . ; ¥ ir ; 


7 ey 
‘i= 


2! 


UK rr attr of Lams. 
Krom g. wae OWA he cunumit and 
team. } oF and row of the Lema a0 or 
Phe ne rin CAR TK Lo neguned +S 
Jrrnd Ue wrnvundt amd tom. fot oma 
On park of, Ure Binns, oa ok ganrrakan | 
DMN Onn wlervurk dy, darko. 4 from 
rok 0 Wu Unt is T amd 2 omf E, 
Arctnage uvunk = g AF 
Cor act, Wnt = J Efe de (+) being 
BOE es A Lak CUNWnK vo HE aon 
$e). 
AT:€ Ca ty b-) AL 
| tau a ha tb) ont, cao tes 
ns. Rom. fw, SO EEE, SET oe 
~ CO ss TRAY 
ov. AE= 1 &rsy¥) an 
AE 


i tS ae —- - -—-—-r- - - _Tal 


i 7 ie 7 > ¥ ve 
a @ | { daévks Po Te 7 fo} Pyar iy , ia <5 aa | 
i Te 
wale any) 0 gate : 


Leky 9 (hp t ie a tot 


below Lk 5] Jb page Tae 1 +1, shi 


] a 
) , 4 »* an L+ , | ; ae : 
; = [a] al ( t WAI 9. #)3 7 “| 
: ; 
j itp / ih: 1 ee 
; fy ay 
a a» . 
; wis) 2M Fc > iy Atsi4 da Ay he ae ehk> 9 ee Be ye ; 
f 
one 
¢ . 2 
; wae drs vA vv Ks) ark a Fh I 
: 2 ; i fl : ; 4 ae 


aw 


. apie A , 4 i i } sha ‘ 
/ sy 
i . = ‘Fe 02 
verw wiht )? yu pay nord ¥ 4 ray 9, pwbah ny psy ye 
| & ; 


‘ ir] cs Airxe + v fs 


a | ede ae ior - ohn, - 
, a 
| : {ie he Rass a 


pas “a bie 2 


j 
> *¥ av : | Ba 
Da | Sone 344 dow -V alae foohaadehe saa) x 
| ? ; % 
wi’ a 7 ae See 7 


ot es 7 
fe Qnmor p-weped 4s rs ain i+ rOepaian 24 : 


[s2.@ Tse olen ez 'y «nay et 


E 


— anmdk|2] UA PYAPAAAK cs % 


fed ; KE (gti) {oe etse Th 
ae AT : 
AY ahead oo i] 


A wWinktwdke D1 ont] ond 1 wir] 
ae. 


Soa Tee a 
—— Ree y+ sK) Tel 


Sine tifferumtral ranrotiews of E omd 
Toone of Ue nome fron On OnR UM — 


~Liqnoked —_ were ase”. O PEO oO tmarakant 
of ti.gwotiun Qwoc v donny ay (q +4) (t+ 5x) 


—Vv % 


Pee AC + BE , Romde bung comstants 
ae N's pees 2 woth TERN 
(e+ FOV =( ty WYO HK) 

K-AQo=s gr -Ay 

Malye Bee x Ar: 3 


A brung ee few Swan wane Some 


E=A Phos. ap gee J Q)x 


iT) 


AC (Uae tjamn(xrye Be (unr - jms) 


JSvervy' S CALCULUS VoL e. 22) 


y Atay 2 


a | ¢ a 4 3 
EF, : js | wae 


. ‘ap aie 2 | 
ee (7 ae inlay ae bipyhe welll 
a) sa, ee SA eOF “ele x Bebo + : aa 
. a a 
fe} wvsta ane a a ag ie neato asi8D ebade ae 


x2: 


fei wna | “. “4773 Ajihe Voyeos se Se ‘ acne 


; ; , ve te =~ 
pv d}rran dab eg Va ue 
; : . yityY 
. | ‘A ; 
» y Y Asis Rirgr . 
} : 4 
| | Nie” 
. (cI Of) es 
; ¥iv'? 
(ereiey Phe ® 
ire 
~ O% Nias rl O wt “4a nia te hap >, 
rh 
+ uo pn r+ a2 ef nnd sky hae J Drew 5 
| . bh ne) 7 
7 2 é) 
Pe \ “? nh ieee sae ‘mi |foi4ny +m £ 
vie 
b "= y? =. 
| i. 332 A) | #¥h xn ~ i “ben” By oe 4 
a “a tite ore ‘ 
v= rT te (ei naar ne peers 
} 
c / C+ oP ai +a] 
| or | al va FP 7 dy Aree A fe cupsb aud p 
: 


2) kody 4 os Mit sais ntti 


j ‘ CA, ry 
aoe Se 


i) 


a con but j(Re-Be ) AA (3 ¥ 
. (aw +f@)(re— wi") ca 2X ¥(SK-B) (HO BO”) amy 
. , ’ a = 
— Lan) = (4 riQ)Re- BE) ea By t{(Ae eBl )\ amyl 


UT AUD RSE BEY) Pre j (Ad BE) mindy 


X+4¥ 
QA Jrusvak Uminrt L=0 
. & ee (+6) 
¥Y+4% 
E- &+18 (aie 
ae ) 


aa ark Grn. orolurs A AB, Ryhprra - 
nwa Jon & omnd T nakrtitke So on Leroi 
[VJ 
— ~E (4+ 4h) 

2 oe (s+s@)[(ne ree”) Un@y +s (RE~ SE” )am/dy] 

E=(ACsBe*) Um x+y (A eoee) nam (3 ¥ 

IiiXi=@O, E= A-B. 

Sf Tom ont dimou oF any pool = %;, 
Thin wus of RWWA com be Pun ano 
TR ee fr Volurs Wn Larrahins Fr E ond 


‘ ry J ta 7 Bilan #9 robe Sait 


—_—- 
a 
—— 
~~ 
? 
- 


; . 
4! et és aT) ga) "s DAA l i g 
* oo -, ae f hia otistoas 


' este 32 AM og BV a, batrat. 


when 


< 


Qures > 


> 


= 
‘fa 
" 


ad 


= 


we 


mt 


be i 
a 


: ae 


W612 UID a) 


\ Fe es ’ Po ‘ ; : | a 
. » . : - 
nA aks . Oh te nett Ny ne Bert ee © | Fa Y 


; a jae wet , fir yw * pe rl o cv Pug re) 


. . 5 7 
Pit bison oF ee a | a4 tty fore 


} % aT in fas ae Uy TS) jo < on 7 mi) “A iin Sa tie 


+ ‘ - a9 rt) owen roe fads att tao AT ,vVWO4 

| | | 
MPAA Bow tra) f fey # Xi Vie 
| ae 
ie aod OOS A. foanres pst lai’ oo oars hive bis 


Ms a : 
- Se) 


1.7.1. A anal ) Breve APA AE ips peur POUL J ; 4 


ve | A4) > f, rviA) { Susall H one te KFOPTL 
ah Vas - a ees, yo jo fv? 11> sheng we 
Sx ; + is Ore ot - SORALY A | [ : oi D rnnw Zz rn ft 


a pais / hPa ee 0» A Can , 


\ 


Peat ins + 0S ue occa ohn sare J php | 
« 


wad F a i pe ry MD Twnw rid at ase Pee | 


CONCLUSION. 


Yon Urn duvrlofrrmt of ak the Jar — 
-OMMLOR Gant bose, ty CUT Ue 20 0 
ee te E ody kK io canard that 
Cunt oF all ponte of the Wut vo the 
PALO rok Rh Urowre Rarnwe of want 
Ow aL ew. £. io ee eee ee 
Brak Uae Ln Ot ty oy ervnect Aroa hum 
Pram by wp pwunmt (Troe A LEE 
Brat ao4, Ly Gro H Rewt.) and ice 
ROW Lay marpecim of 2 Lack Promutar 
Fr EF omd tr. Jae rr me wid Ur 
OCnmUwYyAiiwes Arak w mer, Aron, qnrrok 
armada To onatar Unias frrmutan unilvon 
Pr Aarnte owe Lngin, Ura Omang yt cm 


NG 


| 
s 


Si A We NT 


od 
BT WV 


y 


: Zo} Se AIT; = ifn 

i = Vy YAN} 

A, SV / SZ WA 
Uf i} Ni } 


p 
OS 
: 


/it\ 
S)/ SS) 
Ss \ / : 
, 2 J = 
Ni J XS AV // if | 
ras = Jt 
S/7, 1/7 
S/F \\I 
USS fh 
VAS 
feat S ) 
7 \t/ 
AV N\J 
— 
I Sl// A 
AN Ss) | 
| \ii 
a lf, 
\ \ i, r at 
fff LA ) 
fw" 
AKS> mM 
ISS JS 
7 — 
SS ANS] / 
Wa 7 [Ss 
S77 
HANNS Ms Ail 
+ {is 
PISS \\ 
MOV AT 
—— —r 
iW AN s 
at t> Le 
KC 1 Me 7 
— JS 
iF —=F; 
YAY 
re 5 SI /7 
: 7 1 NTA \\ 
Wry L/S 
SS 
\ 


Via 
\ SS) 
/fi\ 

/} 
S)/ 

\ 

f \ 

Af 

= ) 

T// 
AUN 
= / 

1] 
q \ i, 
| 
Ait ~ \ 2 
os Vir 

JAS Wy A 

ji A} b. 
} 1), \, 

\ / 

i & es fi 
MY ARS) 
WH ARN 

N JIS 
ASS iy tS 
\) \ \ 

. Ke ALS. 

= — = 

an 
W\i// A 
, IKSSI/ 
is 
) 
\ HW 


Zire 


Ry 


= 
Ff , } S Alls Z : : : = 3 Sif = =s 
44 }\ r= SS} rs Af} <= —/!) EA = = 7 i = | . 


| 
US Ai! Hh) H\| x A) os 
INS | 7 Mize wal =| AAR Z Sy) 
= \ : . ; Yih \ Wi 4} Wi HN V4} = r 
= SSE)! SSE) | SS!) SE) SM} SS 
yf! } jf Wi i WAM ™MYMU A WY | 
: AN GFN is SNF] || SN | 
= = ad hI a ce SLT p- = = hh TS = | 
= = =<} ie y N 
VA Wy 
We \ 
4 f 


se 


5 ie a 
-~ * 


* * 
+ + * * 


> RSITY OF ILLINOIS-URBANA 
. it 


“% | 


(ene AE eA 3 0112 08685594 


BAL res, 
een hs , 
s at i a 
: et: ae : S ' j % 
¢ ae » ‘ a - ” v @ 
SS od ba rs ‘ 
~ e : >) 
. 4 J , ‘ ¢ 
Fis) ts. an RC P 
ee tae) et Bee mt 
vr 4 ras f i: : Se ry 
ay : F 
a? ws 
: 


, ‘ 
at 
r 
: = 
“ 
& 
we 
a 
‘ 
ets 
~ 
» 
+ s 
é 
. 4 
yt , 
e 
¢ - 
a 
“Oe 
é 
Oe ae 
_ oe 
* 
’ 
bi & 
4 ; 


eee vee te nee 


ee 


